The present review deals with the catalytic activity of metal porphyrin complexes in promoting the carbon dioxide cycloaddition with epoxides and aziridines yielding cyclic carbonates and oxazolidinones, respectively.
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Synthetic aspects of carbazole containing porphyrins and porphyrinoids
Sudipta Das and Iti Gupta*
This review presents an overview of the different synthetic strategies that have been employed to prepare carbazole-substituted porphyrins and carbazole-fused porphyrinoids and similar systems. It also shows that the way the substitution of carbazole occurs on the porphyrin core can alter its optical and electronic features. 
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One small step for cytochrome P450 in its catalytic cycle, one giant leap for enzymology Huriye Erdogan* Within the field of cytochrome P450 research, considerable attention has been devoted to functional and kinetic studies to enlighten its catalytic mechanism. This present review briefly summarizes the important achievements in the field that shape the understanding of current enzymology.
pp. 347-357 Update of the situation of clinical photodynamic therapy in Europe in the 2003-2018 period
Céline Frochot* and Serge Mordon* Photodynamic therapy has become of interest in many European countries. Since 2003, 76 clinical trials were registered in Europe. Clinical studies were mainly performed on skin. Actinic keratosis treatment (20 studies) represents more than 45% of all studies. In 2018, 10 clinical trials were in the recruitment phase. Unfortunately a large proportion of registry entries are never updated to reflect study completion.
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Molecular pathways in cancer response to photodynamic therapy Valentina Rapozzi*, Francesca D'Este and Luigi E. Xodo
The study of molecular pathways involved in the tumor response to photodynamic therapy can highlight new possible targets to increase the efficacy of all therapies that produce an oxidative unbalance, preventing resistance and tumor recurrence.
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In vitro interaction and computational studies of glycosylated photosensitizers with plasma proteins Diana Samaroo*, Mai Zahran, Andrew C. Wills, Johnny Guevara and Alexandra Tatonetti A series of glycosylated photosensitizers (porphyrin, chlorin, and isobacteriochlorin) in the presence of bovine serum albumin and human serum albumin were investigated by fluorescence titration. To support the experimental work, theoretical studies were performed.
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Non-peripherally alkylamino-substituted phthalocyanines: Synthesis, spectral, photophysical and acid-base properties Lucia Kociscakova, Merve Ipek Senipek, Petr Zimcik* and Veronika Novakova* Synthesis of precursors by nucleophilic substitution and Buchwald-Hartwig coupling was compared. Phthalocyanines (Pcs) were prepared by the Linstead method and studied from a spectral and photophysical point of view. The target zinc Pc absorbs close to 800 nm and possesses good singlet oxygen quantum yield (0.77, in THF). Nonperipheral diethylamine groups were found to readily accept a proton, resulting in an unexpectedly strong blue shift of the Q band of 80 nm. 
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How protoporphyrinogen IX oxidase inhibitors and transgenesis contribute to elucidate plant tetrapyrrole pathway Veronica Ambrosini, Mohammad Issawi, Stéphanie Leroy-Lhez and Catherine Riou* Several families of herbicides, especially diphenyl ether (DPE) and pyrimidinedione, target the plant tetrapyrrole biosynthesis pathway in particular one of its key enzymes: protoporphyrinogen IX oxidase (PPO). Recently, a strategy based on plant transgenesis has been developed. Against all expectations, only transgenic crops overexpressing PPO showed resistance to DPE and pyrimidinedione.
Articles pp. 462-468 Fabrication of Langmuir-Blodgett chiral films from cationic (L)-proline-porphyrin derivatives
Noemi Colozza, Manuela Stefanelli*, Mariano Venanzi, Roberto Paolesse and Donato Monti Stable porphyrin films expressing specific supramolecular chirality have been fabricated by Langmuir-Blodgett (LB) deposition of two inherently chiral (L)-proline-porphyrin derivatives. Interestingly, the chiral features of the films significantly differ from that exhibited by the corresponding chiral aggregates in EtOH/H 2 O media. The results show the potentiality of the deposition technique as a tool for the tuning of the supramolecular chirality of the assemblies in solid state.
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Novel axially-substituted silicon phthalocyanines with pH-modulated fluorescence ON/OFF switching properties Belgin Şahin, Merve Zeyrek Ongun, Sevinc Zehra Topal*, Ayşe Gül Gürek and Devrim Atilla* Novel axially substituted asymmetric silicon (IV) phthalocyanines, one substituted with both polyethylene glycol and indomethacin groups (Pc1) and one substituted with both polyethylene glycol and mefenamic acid groups (Pc2) were synthesized and pH sensing properties of Pc1 and Pc2 were examined in detail by using UV-vis absorption and fluorescence spectroscopies in tetrahydrofuran.
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Macromolecular hexa-asymmetric zinc(II) phthalocyanines bearing triazole-modified triphenylene core: Synthesis, spectroscopy and analysis towards volatile organic compounds on Surface Acoustic Wave devices Funda Kus, Cihat Tasaltin, Mohamad Albakour, Ayşe Gül Gürek* and İlke Gürol* AB 3 -type asymmetric zinc(II) phthalocyanine derivatives, containing six alkylthia on peripheral position and one hydroxyl, mesyl or azido-alkylthia side chains on peripheral or non-peripheral positions (4-9) and bulky Zn(II) phthalocyanines containing triazole-modified triphenylene derivatives (11 and 12) were synthesized and their gas sensing properties were investigated against six VOCs for different concentrations.
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Synthesis and photo-bactericidal properties of a cationic porphyrin grafted onto kraft pulp fibers Zineb Khaldi, Jean K. Nzambe Takeki, Tan-Sothea Ouk, Romain Lucas and Rachida Zerrouki*
In this article, we describe the synthesis of novel photo-bactericidal materials by grafting propagylated 5,10,15,20-tetra(4-pyridyl)porphyrin on kraft pulp fibers. These original functionalized papers were studied for their antibacterial properties. They can be used to limit the growth of bacteria on surfaces and the formation of biofilms.
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Carbene insertion to N-H bonds of 2-aminothiazole and 2-amino-1,3,4-thiadiazole derivatives catalyzed by iron phthalocyanine Lucie P. Cailler, Alexander G. Martynov, Yulia G. Gorbunova, Aslan Yu. Tsivadze and Alexander B. Sorokin* Carbene insertion to amine groups of six thiazole and thiadiazole-amino derivatives were performed using stoechiometric amounts of amine and EDA in the presence of 0.05 mol% loading of iron phthalocyanine catalyst. The catalyst showed high efficiency and turnover numbers up to 3360 were achieved. Depending on the EDA amount, single or double insertion products were obtained with moderate to good yields, 36-69% and 37-77%, respectively.
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Crown-ether-substituted asymmetric phthalocyanine derivatives/CdS self-assembled hybrid films with an unprecedented high response toward NO 2 Chaoyi Yang, Runna He, Qiqi Sun, Yanli Chen* and Jianzhuang Jiang* Efficient NO 2 gas sensors based on QLS hybrid films consisting of asymmetrical 15-crown-5-ether-substituted phthalocyanines and CdS components are developed for the first time. These sensors exhibit unprecedented sensitive response to ultralow concentrations of NO 2 .
pp. 518-525 pH Driven self-assembly of aza-BODIPY J-aggregates
Miffy H. Y. Cheng, Shuozhen Bao, Gang Zheng* and Juan Chen* A pH-driven self-assembly of aza-BODIPY J-aggregates was discovered in PBS solution, which highlighted the significance of ion effects on self-assembly of aza-BODIPY and the mechanistic structural changes of the morphology. This fundamental discovery offers a versatile method for the self-assembly of aza-BODIPY J-aggregates as a new nanoplatform with potential photonic applications.
pp. 526-533 Nanoparticles as template for porphyrin nanostructure growth
Mariana Hamer*, Rolando M. Caraballo, Peter J. Eaton and Craig Medforth
The present manuscript describes the study of nanostructures formed by selfassembly of water-soluble porphyrins (meso-tetra(N-methyl-4-pyridyl)porphyrin, TMPyP; and meso-tetra(4-sulfonatophenyl)porphyrin, TPPS) in the presence of hard nanotemplates. Different nanoparticles (silica, gold, and polystyrene), concentrations and synthetic procedures were explored and the obtained materials were characterized by SEM and AFM microscopies; UV-vis absorption spectroscopy and dynamic measurements. The results were variable depending on the porphyrin-surface interactions and concentrations used. This reflects a competition between surface and solution directed self-assembly.
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Advances in aPDT based on the combination of a porphyrinic formulation with potassium iodide: Effectiveness on bacteria and fungi planktonic/biofilm forms and viruses Cátia Vieira, Adriele Santos, Mariana Q. Mesquita, Ana T. P. C. Gomes*, M. Graça P. M. S. Neves, M. Amparo F. Faustino* and Adelaide Almeida* Herein, we evaluate the aPDT efficiency of a photosensitizer based on a low cost formulation consisting of five cationic porphyrins (FORM) and its potentiation effect by KI on a broad spectrum of microorganisms under white light. The presence of KI enhanced the photodynamic effect of FORM for all tested microorganisms on the planktonic form, allowing the reduction of the concentration of the photosensitizer and the treatment time. Additionally, the combination of FORM/KI was highly efficient in the elimination of already well-established biofilms of E. coli, S. aureus and C. albicans.
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p-Phenylene-bridged zinc phthalocyanine-dimer as hole-transporting material in perovskite solar cells Desiré Molina, Marco A. Ruiz-Preciado, Faranak Sadegh, Maria João Álvaro-Martins, Michael Grätzel, Anders Hagfeldt* and Ángela Sastre-Santos* The synthesis and characterization of a p-phenylene-bridged ZnPc dimer along with a preliminary study of this material as hole transporting material (HTM) in perovskites solar cells is described. The maximum efficiencies that have been obtained are 15.2% for ZnPc-p-ZnPc 1, thus demonstrating the potential of the Pc dimers that could pave the path to achieve high efficient PSCs (PCE > 20%).
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Truncated vitamin B 12 derivative with the phosphate group retained Sidra Hassan, Agnieszka Jackowska and Dorota Gryko* 
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Through the challenging synthesis of tetraphenylporphyrin derivatives bearing nitroxide moieties Emel Önal, Ismail Fidan, Dominique Luneau* and Catherine Hirel* Free-base tetraphenylporphyrins bearing nitronyl and imino nitroxide moieties covalently bounded to the para-position of the meso-phenyl substituent were designed as novel spin-carrying ligands.
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Attempted syntheses of N-confused hydroporphyrins through modified Lindsey routes Ruisheng Xiong, Anna I. Arkhypchuk and K. Eszter Borbas* Efforts towards the total synthesis of N-confused hydroporphyrins are reported. N-confused building blocks were synthesized. We have systematically flipped the A, B and C pyrrole rings in the dipyrrolic precursors of the target N-confused macrocycles, preparing in total an N-confused "Western half" (tetrahydrodipyrrin), and two N-confused "Eastern halves" (formyldipyrromethanes). The tested cyclization conditions yielded three different macrocycles, none of which were the target N-confused chlorin.
